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Amendments to the Specification 

Please replace the paragraph at column 5, line 38 with the following paragraph: 

Figures 1A-1E are cross sectional views of a dual damascene interconnect in a 
dielectric layer illustrating a metallization technique for forming such interconnect. 

Please replace the paragraph at column 9, line 24 with the following paragraph: 

The substrate holder 44 is positioned above the container body 42 so that the 
substrate plating surface 54 of a substrate faces the opening of the container body 42. 
The substrate holder 44 is disposed on an outer ring 66 that is connected to the top 
portion of container body 42. An insulating O-ring 68 is disposed between the substrate 
holder 44 and an outer ring shoulder 66. Preferably, the substrate holder 44 includes a 
beveled lower portion 70 that corresponds to a beveled upper edge 72 of the container 
body 42 which together form at least a partial circumferential outlet 74, from about 1 mm 
to about 30 mm, between the substrate holder 44 and the container body 42 for 
electrolyte flow therethrough. The outlet 74 preferably extends around the perimeter of 
the container body and cover, but it may alternatively be segmented as shown in Figure 
3 to provide electrolyte egress corresponding to the spaces adjacent the segmented 
auxiliary electrodes 84. The width of the outlet can be adjusted by raising or lowering 
the substrate holder 44 relative to the upper surface of the container body to 
accommodate different plating process requirements. Preferably, the width of the outlet 
is between about 2 mm and about 6 mm. The outlet 74 preferably has a narrow and 
sloped egress to enhance the outward flow of electrolyte and to minimize stagnant 
circulation corners where bubble entrapment can occur. As shown in Figure 2, the 
outlet 74 provides electrolyte egress at about a 45° downward slope. The electrolyte 
egress outlet 74 continues through a space 76 between the inner surface of the outer 
ring shoulder 66 and the outer surface of the container body 42. Then the electrolyte 
flows through one or more outlets 78 connected to a pump (not shown) and re- 
circulates through the electroplating cell 40 through inlet 50. 
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Please replace the paragraph at column 15, line 64 with the following paragraph: 

For a pre-determined grain size, a current pulse comprising a higher negative 
current density for a short time (between about 50 mA/cm 2 and about 180 mA/cm 2 for 
about 0.1 to 100 ms) is applied to nucleate an initial layer of copper deposits followed by 
a constant current density applied for a long interval (between about 5 mA/cm 2 and 
about 80 mA/cm 2 for up to a few minutes) to continue deposition. The length of the 
deposition interval can be adjusted according to the deposition rate to achieve the 
desired deposition thickness over the substrate surface. 

Please replace the paragraph at column 17, line 40 with the following paragraph: 

An electrolyte having a high copper concentration (e.g., >0.5M and preferably 
between 0.8M to 1.2M) is beneficial to overcome mass transport limitations that are 
encountered with plating of sub-micron features. In particular, because sub-micron 
features with high aspect ratios typical allow only minimal or no electrolyte flow therein, 
the ionic transport relies solely on diffusion to deposit metal into these small features. A 
high copper concentration preferably about 0.8M or greater, in the electrolyte enhances 
the diffusion process and eliminates the mass transport limitations because the diffusion 
flux is proportional in magnitude to the bulk electrolyte concentration. A preferred metal 
concentration is between about 0.8 and about 1.2 M. Generally, the higher the metal 
concentration the better; however, one must be careful not to approach the solubility 
limit where the metal salt will precipitate. 

Please replace the paragraph at column 18, line 26 with the following paragraph: 

The invention also contemplates the addition of acids other than sulfuric acid into 
the electrolyte to provide for better complexation and/or solubility for the copper ions 
and the copper metal which results in improved deposition properties. These 
compounds include anthranilic acid, acetic acid, citric acid, lactic acid, sulfamic acid, 
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ascorbic acid, glycolic acid, oxalic acid, benzenedisulfonic acid, tartaric acid and/or 
malic acid. 
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